Background: Diabetes mellitus (DM) is a public health concern spread worldwide. Maternal diabetes in pregnancy increases risk of adverse perinatal and maternal outcomes; therefore; affecting the women´s quality of life (QOL).
Introduction
Diabetes mellitus (DM) is a public health concern in all of social environments. Affecting the quality of life (QOL); consequently, imposing a high burden on healthcare system [1] . The chronic hyperglycemia of diabetes causes disturbances in carbohydrate, fat and protein metabolism of which, in turn, impairs insulin secretion and/or action; thereby leading to dysfunction and failure of several organs, especially the eyes, kidneys, heart and blood vessels [2, 3] . Pregnancy in type 1 and type 2 DM increases morbidity, miscarriages and malformations at an early stage; gestational diabetes (GDM) affects late pregnancy by causing hypoglycemia, hypocalcemia, polycythemia, macrosomia, neonatal hyperbilirubinemia, and any diabetes type increase the risk of perinatal death [4] [5] [6] . Since last decade, the maternal hyperglycemia cases were not diagnosed as GDM, but as mild gestational hyperglycemia (MHG); therefore, experts in high risk pregnancy recommend for both cases the control of maternal blood glucose [4, [7] [8] [9] [10] . QOL is defined as the individual's life perception in the context of culture and value system in relation to their aims, concerns and standards. Although, the assessment of QOL seems to be subjective, as each person has her own personal experience; QOL enables to establish new parameters to support the therapeutic approach in healthcare settings [11] [12] [13] [14] . Despite the importance of individual and collective for health promotion, QOL assessment is uncommon in medical practice [15, 16] . The World Health Organization (WHO) has developed a questionnaire for measuring QOL, i.e. the "World Health Organization Quality of Life" (WHOQOL), which is a 26 item-instrument consisting of four domains: physical health (7 items); psychological health (6 items); social relationships (3 items); and environment health (8 items). The WHOQOL-BREF is an abridged version; validated in Brazilian Portuguese; and being more suitable for evaluating populations or controlled clinical trials [14] [15] [16] [17] .
Regardless of pregnancy status, DM has been associated to loss on QOL [1, 18] . Additionally, raising awareness is essential for pregnant women with pre-existing diabetes (i.e. MHG or GDM), as early diagnosis and starting short or long interventions are decisive to avoid adverse outcomes; to reduce costs of caring; therefore, improving QOL. Yet there is surprisingly little literature on this issue; thus the current study assessed QOL in pregnant women with prepregnancy DM, GDM and MHG, by applying the WHOQOL-BREF [11] [12] [13] [14] at early and late pregnancy to compare the outcomes with those of non-diabetic pregnant women.
Methods

Study design and location
A longitudinal and comparative study was conducted at the Specialized Diabetes and Pregnancy Service of Botucatu Medical School -UNESP.
Subjects
All the pregnant women treated with the aforementioned services were sampled by convenience from September 2010 to December 2011. Therefore, women with prepregnancy DM, GDM or MHG were allocated to a hyperglycemia group (HG group/n=66), and their diagnosis was defined by a glucose tolerance test (GTT 100g/75g); and by a glycemic status [3, 4, 8] . Women with a normal glycemic status or women who exhibited risk factors, but were negative in the diagnostic test for diabetes, were allocated to a control group (NG group/n=39).
According to the institutional protocol, all pregnant women with MHG and GDM received a selective diet, which was constantly checked on outpatient treatment. Therefore, all women with gestational diabetes; insulin dependent associated with an special diet; and for controlling hyperglycemia; the treatment was followed-up within 24hs of admission, every fortnight until 28 weeks of pregnancy; or weekly within 24hs admission, after 28 weeks pregnancy until delivery.
Evaluation Time
Patients were assessed at early (T1) and late (T2) pregnancy:
• T1: first prenatal checkup for women with type 1 and 2 diabetes; or diagnosis time for GDM, MHG and NG.
• T2: at admission for delivery; or at 36-37 weeks' gestation.
Assessment tools
The validated and Portuguese version of the WHO-QOL-BREF questionnaire [11] [12] [13] [14] was applied on all participants in both evaluations time by the researcher in charge. 
Statistical Analysis
Proportions were compared by Chi square or Fisher's exact test. Mean values were analyzed by ANOVA; followed by Tukey test for multiple comparisons. The significance threshold was 95% (P<0.05).
Ethical aspects
The Human Research Ethics Committee of Botucatu Medical School (UNESP) approved the current research under protocol # 274/08. Therefore, all participants in this study have signed an Informed Consent. Table 1 shows the profile of the interviewed mothers. In the HG and NG groups, most women were in a stable relationship; had from 4 to 11 years of formal education; and worked outside from home. Mean age was different between the groups; thus a grea- ter proportion of women in the HG group were 25 years old or older. With regards to the DM (60.6 %) and MHG (39.4 %) women, 75.8% used insulin in order to control blood glucose levels. According to the WHOQOL-BREF and regardless of the glycemic status, most women reported good QOL in early pregnancy (T1), but none considered it good at late pregnancy (T2). In the HG group, 54.5 % of the women evaluated QOL as poor, and in the NG group 69.2 % considered it neither poor nor good (P<0.05; Table 2 ).
Results
In T1, most women were satisfied with their health status, which was more frequent in NG than HG women (79.4 vs. 56.0%, p = 0.026). In T2, the proportion of women satisfied with their health decreased in the HG group (56.0% to 30.3%, p = 0.003) but not in NG (p = 0.999). Table 3 and Figure 1 show WHOQOL -BREF outcomes. In T1, HG women exhibited lower scores in the physical domain than NG women (p = 0.002). In T2, the scores in physical, psychological and environmental domains were significantly lower in pregnant women with DM or MHG, but their scores were higher than those of the NG in the field of social relationships (73.3 vs. 61.1, p = 0.001).
From T1 to T2, the scores of women from the HG group declined in the physical, psychological and environmental domains, but remained constant m (dp) m (dp) m (dp) m (dp) in the social domain. On the other hand, the NG group showed no significant differences in physical, psychological and environmental domains from T1 to T2, but exhibited a decrease in the social relationship domain (Table 3, Figure 1 ).
Discussion
The hyperglycemic (HG) and normoglycemic (NG) groups evaluated in the current study showed different perceptions of QOL, particularly in late pregnancy (T2) and throughout the pregnancy (T1 vs. T2). Regardless of glycemic status, most pregnant women reported having a good QOL at initial assessment, but not at late pregnancy. At T2, most women from the HG group considered their QOL poor, whereas those from the NG reported it as neither poor nor good; therefore, both hyperglycemic disorder and pregnancy itself are likely to affect their QOL.
Similar results on QOL loss were reported in a study on maternal disease and other complications during pregnancy [19] . It was not found any specific studies that applied WHOQOL-BREF to assess QOL in pregnancies complicated by diabetes or hyperglycemia, thereby hindering comparisons. Nevertheless, a recent study of DAWN (Diabetes Attitudes, Wishes and Needs), which applied a specific questionnaire to evaluate aspects related to QOL and wellbeing in pregnant women with GDM, found that the disease diagnosis causes maternal anxiety due to concerns over the risk of malformation and fear that their child will contract diabetes at delivery [20] . The authors suggested that the insecurity caused by the disease increases the frequency of women reporting a decline in QOL throughout pregnancy. In the present study, although most women from both HG and NG groups were satisfied with their health status at T1, the frequency of satisfied women was lower in the HG (56.0 %) than in the NG group (79.4 %). Moreover, in the final evaluation, the prevalence of dissatisfaction with health was higher in the HG group (31.8 %), as opposed to NG women, whose dissatisfaction remained constant at 10.3% throughout the entire pregnancy. This result can be explained by the altered QOL of individuals with chronic prepregnancy DM, which lowers their satisfaction with health [21] . In the case of GDM, the diagnosis made during pregnancy; and on the treatment conditions that were likely to have a negative effect on the perception of maternal health status, thereby threatening child health.
The physical domain of the WHOQOL -BREF consists of questions related to energy and fatigue; work ability; presence of physical pain; addiction treatment; sleep and rest. The psychological domain involves feelings of acceptance; satisfaction; concentration; meaning of life; and psychological disorders. The environment relates to issues of wellness; leisure; safety; access to health services; and socioeconomic conditions [14] . These aspects are likely compromised in pregnancies complicated by diabetes or hyperglycemia; in other words, affected the results of the current study. Over the course of their pregnancy, women from the HG group exhibited a significant decrease in the physical, psychological and environmental domains of the WHOQOL-BREF instrument. However, their scores in the domain of social relationships were not affected throughout pregnancy, being higher than those obtained by the NG group. Diabetes has been associated with anxiety and depression [22] [23] [24] . However, studies on this issue are scarce and conflicting with respect to gestational diabetes. Earlier investigations found that pregnant women with GDM and non-diabetic women exhibit a similar psychological profile [25, 26] , whereas more recent research shows differences between the psychological profile of diabetic and non-diabetic women; in addition to women with type 1 DM and GDM [27] [28] [29] .
The social domain involves personal relationships, sexual activity and social support [14] . A qualitative study using semi-structured interviews showed that diabetic women demonstrated lower sexual interest and experienced deterioration in personal relationships [30] , which could jeopardize the social domain. These results were not confirmed in our study, which obtained similar scores in women from the HG and NG group at T1; better social relationships in HG compared to NG at T2; and no change from T1 to T2 in the HG. On the other hand, social domain scores decreased over pregnancy in the NG group. Nevertheless, the characteristics of pregnant women regarding marital status, education and work outside from home were similar between HG and NG groups, suggesting that the women were generally provided with social support, a key parameter in the assessment of this domain.
In the current study, the WHOQOL-BREF outcomes showed that pregnant women with diabetes or hyperglycemia lost important determinants of QOL throughout their gestation. Most HG women declared poor QOL and showed unsatisfactory perception of their health status. Evaluation of the WHO-QOL-BREF domains indicated a progressive decline in the scores related to physical, psychological and environmental conditions, contrasting with the progressive increase in scores related to the social field.
These results are novel and underscore the need for holistic approaches to the study of hyperglycemia during pregnancy. In addition, this may help improve the quality of management protocols adopted in these high-risk pregnancies.
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